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The New Simplon Three=-Phase Locomotives. 


The Milan Exposition, which is now being held in Italy, is 
in celebration of the opening of the Simplon Tunnel. This 
exposition covers an area of nearly 1,000,000 square meters, 
the buildings occupying a spuce of 245%300 square meters. 
The Simplon Tunnel Railway is electrically equipped, the 
lucomotives being of the three-phase type of 1000 horse- 
power cupacity. The trolleys are of the two wire cou- 
struction, the span wires teing located about twenty-five 
meters apart. On the arrival of a train at the Brigue 
atation the steam locomotive is removed, and one of the 
electric locomotives, shown in the accompanying illustration, 
hauls the train through the tunnel, which is twelve miles 
long. The electric locomotive is then removed, a steam 
locomotive taking its place. 

The details uf construction of the electric locomotives are 
of more than passing interest, and have just been received in 
this country. The accompanying diagram and photographs 
show the rotors, as well as the stators of the three-phase 
motors employed, also the controlling mechanism and the 
electrical connections. There are three driving axles, 
having a wheel base of 4.9 meters, while the total wheel 
base, including the two pilot axles, measures 9700 
millimeters. To the driving axles two motors ace connected 
with connecting rod, well balanced by four counter- 
weights, two on each side of the frame; the total length of 
the locomotive over the buffers is 12,320 millimeters, and 
the drawbar pull of the locomotive at a speed of thirty 
miles per hour is six tons, while the drawbar pull at the 
highest speed of forty miles per hour, or from sixty to 
seventy kilometers per hour, is 3.5 tons. The total weight 





of the locomotive is sixty-two tons, of which the electrical 
equipment weighs twenty-eight tons, and the mechanical 
equipment thirty-four tons, while the weight on the driving 
wheels is about 84,000 pounds. 

As will be noted by the accompanying illustrations and 
drawings, there are four doors in the cab of the locomotive, 
one at each side and one at each end. Practically all of the 
electrical équipment is installed in the cab, the rheostats, 
however, being placed at the ends of the locomotive, with 
ventilating openings as shown in the illustration. The 
driving wheels are 1640 millimeters in diameter, while the 
smaller wheels measure 850 millimeters in diameter. The 
current collecting devices employed are so arranged that the 
locomotive can travel in either direction without changing the 
position of the trolley pole, and at the center of the tunnel 
switching tracks are provided so that in cases of emergency 
trains may pass at this point, although under ordinary con- 
ditions no passing of trains is expected to be found 
necessary; Switches are provided at this siding so that the 
two halves of the trolley line may be separated. The current 
is supplied from hydro-electric power stations at Brigue and 
Geile, a three-phase current being conducted over the feeder 
lines and trolley wires, having a pressure of 3300 volts anda 
frequency of 15 period per second. There are two speeds 
which this locomotive may be operated at normally, the 
lower speed being 34 kilometers per hour, and the higher 
speed 68 kilometers per hour. The normal drawbar pull at 
the latter speed is 3500 kilograms, and the maximum 9000 
kilograms. The drawbar pull at a speed of 34 kilometers per 
hour, normal, is 6000 kilograms, and at a maximum 
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14,000 kilograms, the maximum capacity of both motors 
being 2300 horsepower, while the normal capacity of both 
of the electric motors in ordinary operation is 900 horse- 
power. 

The weight of the motors with connectiuns is 10.75 tons, 
and they are capable of handling passenger trains weighing 
nearly 400 tons and freight trains weighiog nearly 500 tons 
without difficulty, the time required for havling the former 
through the tuonel being about one-third of an hour, and 
the latter about two-thirds of an hour. In one direction 
the grades are somewhat heavier and require a correspond. 
ingly greater time, the up grade on the north side from 
Brigue to the center being about seven per cent., while the 
highest grade for short distances are as great as ten per cent. 


ROTAR OF BROWN-BOVERI LATEST SIMPLON TUNNEL LOCOMOTIVE 
NO. 365. 


These locomotives were constructed at Baden, Switzerland, 
by Brown, Boveri &: Company, while a portion of the 
locomotives also used on the Simplon Tumnel will be of the 
same type employed on the Valtillina Railway, which was 
equipped with three-phase locomotives constructed at 
Budapest by Ganz & Company. 

In the locomotive cab shown in the accompanying illus- 
tration, there are step-down transformers provided of seven 
kilowatts capacity supplying a current of 110 volts for 
lighting the locomotive, as well as for operating two 
compressors. These transformers are of the oil-dooled type, 
and the current is delivered to two electric motors each 
connected to an air compressor for operating Westinghouse 
brakes, and also for operating the controlling mechanism. 
These compressors supply air at a _ pressure of 7.5 
atmospheres, and have a capacity of 4.15 meters per minute. 

Each of the large motors has a capacity of 575 horse- 
power, witb a maximum output of 1150 horsepower, while 
under normal conditions only 390 horsepower is required 
from each motor when operating at a speed of thirty-four 
kilometers per hour, and 450 horsepower when the locomotive 
is traveling at the rate of sixty-eight kilometers per hour, 
the pressure being from 2700 volts to 3000 volts, and 
the frequency fifteen cycles per second. The insulation of 
the motors between the windings and the iron frame and 
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cores was tested to 10,000 volts, with alternating current. 
The efficiency of the moters when operating ata speed of 
from sixty to seventy kilometers per hour, with a drawbar 
pull of 3500 kilograms, is said to be eighty-five per cent., 
while an efficiency of eighty per cent. is obtained when the 
locomotives are operating at from thirty to forty kilometers 
per hour witha drawbar pull of 6000 kilograms. The 
motors may be operated without danger from overheating 
200 seconds, with an overload of 100 per cent. or for an 
hour with an overload of fifty per cent., the temperature not 
exceedling forty degrees C. above the temperature of the sur- 
rounding atmosphere during such overload. These motors 
are designed to operate ten hours at full capacity, and at 
normal speed, without the winding of the motors being heated 
above sixty degrees C. higher than the surrounding 
atmosphere. 

These locomotives were watched with great interest 
in their tests at the opening of the Simplon Tunnel, which has 
just taken place, and there is every reason to believe that the 
Milan Exposition now being held in celebration of this event 
will be very largely attended. This exposition will 
undoubtedly give great impetus to the use of electr-city 
throughout Italy, and a large number of hydro-electric 
stations in northern Italy particularly, will tend strongly 
toward the development of electrical industries in that 
country, and will ultimately result in the operation of all of 
the present steam railways in that section of the country by 
electrical power. 


MERITED PROMOTION. 


Mr. E. L. Wayman, who for the past five years has been pro- 
minently identified with the Western Electric Company and the 
California Electrical Works, has been appointed general manager 
of the latter company upon the retirement of Mr. L. E. Sperry, 
who resigned his position that he might devote his entire time 
to his lumber interests in Oregon. The JourNat, as well as their 
many friends, wish each success. 


SEL#-SYNCHRONIZING OF ALTERNATORS, 


A paper by Prof. Morgan Brooks and Mr. M. K. Akres, 
read at the recent Milwaukee convention of the American 
Institute of Electrical Engineers, described a convenient 
method of placing alternators in parallel without causing 
the circulating current to exceed a certain desirable limit. 
Instead of directly closing the switch between two 
machines and thus subjecting them to a possible impulsive 
rush of current if the machines are not in the proper phase 
positions and revolving at the proper speeds, an inductance 
without an iron core was inserted between the two 
alternators. I'he inductance prevented a dangerous rush of 
current even at maximum difference of phase, and yet the 
current which did flow produced an adequate synchronizing 
force to draw the machines into step. 

The experiments were conducted with 6U-cycle current 
and the results were very satisfactory. The circuit between 
the machines could be closed while the machine to be 
brought into step was af a standstill; when the speed was 
approximately syrchronous, it would automatically fall 
into step, and after which the excitation could be adjusted 
and the inductance cut out, 

In the case of a synchronous converter, started from the 
direct-current side, the use of coreless inductance to permit 
the closing of the connecting switch at any instant was 
sometimes found to cause the converter to race as a direct- 
current motor, owing to the weakening of its field and 
consequent increase of armature current. This objection- 
able tendency was overcome by the use of a second 
inductance connected in series with the direct-current 
armature and additional to the starting box.—»+*Eleutrical 
World,’ 


The Reinforced Concrete Bag House 
of the Selby Smelting and Lead Co.* 


By JAMES C. BENNETT, 


The work of building the bag house was done by the 
Lindgren-Hicks Company of San Francisco, under the form 
of contract know as the ‘‘Cost-plus-a-fixed-profit plan.’’ 
The plan of work and the methods followed by the 
contractors proved so entirely satisfactory to the smelting 
company that a contract was let to the same firm for a 
second building, not long after the commencement of work 
on the bag house. By this plan of working, the owner 
secures the use of the equipment and the organization of 
the contractor for about the same, or possibly less, money 
than would be required to buy the plant alone for his own 
use, and he would then have it on his hands afterward 
with little or no chance of disposing of it for enough even to 
cover but a small part of its cost. Under this plan, the 
materials are all ordered by the contractor, and the bilis are 
subject to his approval, before payment. 

An encouraging feature of this work, for the Pacific Coast, 
is that it was done entirely by local firms. The cement was 





IN THE COMBUSTION FLUE. 


of Coast manufacture, and the steel work was furnished by 
the Risdon [ron Works. To avoid the necessity of especially 
organizing a gang of steel erectors, the structural work was 
contracted for ‘‘erected in place.’’ 

The materials were practically all received by rail. A long 
line of bunkers was erected along the sidetrack, and 
the sand and gravel were shoveled from the cars directly into 
them. The cement was unloaded near one end of the 
bunkers, so that all of the materials were thus concentrated 
into one place. The bunkers were set sufficiently high to admit 
of running small tram cars under the chutes, thus drawing 
the materials directly into them. The cars were then pushed 
by hand to a point in the extended center line of the 
bnilding, and at a distance of about sixty feet from the end 
wall. At this point was the foot of an incline running into 
the building and extending to its center, where was erected 
a floor and a small bio or bunker for the mixing platform. 
The concrete mixer was placed on this platform at an 
elevation of about sixteen feet above datum, with the 
bunker immediately above. The materials were mixed in 
their requisite proportions in the bin by dumping successive 
cars of the sand and gravel, respectively, thus leaving only 
the introduction of the cement, which was done in the small 
hopper between the bin and the machine. t'he mixer and 
two hoists were run by a motor placed in a temporary shed 
beneath the platform. From this position, the concrete was 
dropped through a chute to the ground level for the lower 
part of the work. As the walls rose, they were served by 
runways whose elevations were increased to suit the 
heights. The chute from the mixer was shortened to 
correspond to the changes of the runways, until they 


* Continned from issue of June 23, 
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attained a height level with that of the mixer platform. 
From this elevation the runways were built on a rising grade 
from the mixer to the sides of the building, until arise of 
about four feet was gained. After this, the elevator was 
placed in service, and the runways were then elevated with- 
out regard to toe height of the mixer. The elevator con- 
sisted mainly of an unbalanced bucket, held in an upright 
by three guides, one on each side and one in front. The 
front guide controlled the dumping and the righting. The 
travel of the bucket was of such length that the concrete 
from the mixer was discharged directly into the bucket, At 
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RAUSOME ELEVATORS, 


the top, the dumping position was maintained at such a 
height that the concrete emptied into a bin whose capacity 
was slightly greater than one bucketful, thus admitting of 
slight irregularities in the use of the wheelbarrows. 

The wal) work progressed at the rate of about one foot 
per day from the ground to the bag floor—-fourteen feet. 
For this height, it will be remembered, the exterior walls 
were faced on one side, and the interior walls on both sides, 
with the fireclay tiling. The placing of this tiling was a 
rather slow process, as the tile could only be maintained in 
position for a depth of one course—twelve inches—in 
advance of the concrete work. After passing the bag floor, 
there remained but the four exterior walls, which were fitted 
with no facing, thus reducing the upper work to a common 
basis with the average structure of this material. This upper 
work advanced at the rate of about two feet per day. 





One very interesting feature of the structure, or, more 
strictly speaking, of the installation, was the flue system 
connecting the main building to the existing system of flues 
and to the main chimvey. It is essential that the gases 
eutering the bag house shall have a temperature not 
exceeding 180 degrees Fahr., as experience has shown 
that a higher degree of heat than this will destroy the bags 
very rapidly, As the gases entering at the base of the stack 
had a temperature of nearly three hundred degrees, it was 
necessary to very materially reduce the temperature. This 
was accomplished by separating the objectionable eiements 
from those which were purely products of combustion, in 
the commonly acceptel sense. The ‘‘combustion’’ gases 
were carried in a separate flue and discharged into the base 
of the stack, thus furnishing a motive column for the exhaust 
of the filtered gases from the upper part of the building. 
This separation still left the gases of too high a temperature 
for safety, however, so that it was necessary to still farther 
lower it. To accomplish this, a flue made of steel plate and 
of liberal cross section was adopted. This form of con- 
struction was used from the point where the gases leave the 
old brick flue to the entrance to the fav, at the corner of 
the building. <A steel plate fan is used with a fan wheel 
eleven feet in diameter, by five and a_ half feet wide, and 
capable of handling 87,000 cubic feet of air or gas per 
minute at its rated speed. The fan discharges the gases into 
a flue of concrete, lined with tile, tuilt against the side of 
the main building, and having one common wall with the 
latter. This flue is rectangular in exterior section, and 
divided by a sloping floor into two flues having no con- 
nection with one another, Tbe upper part is of the same 
cross sectional area as the steel flue leading to the fan. 
The lower part is very much smaller, as itis only for 
carrying the gaseous products of the combustion of the dust 
which is accumulated on the floor of the lower part of the 
building. As there will be but one of the compartments 
closed and burniaog at any oue time, the flue area may be 
very much smaller than the inlet, This lower, outlet, flue 
is connected with the main flue for the outgoing gases at 
the corn: r of the building near the fan. The lower flue is 
built without lining as the gases which it has to carry are 
deprived of their destructive qualities and the heat is not 
sufficiently great to do the concrete any harm. 

The filtered gases are withdrawn from the upper part of 
the building through a large oval opening in the end wall 
next the fan, and at the corner, immediately under the roof. 
From this exit the gases are drawn downward through a 
concrete flue to a point about seventeen feet above the 
ground. This marks the level of the horizontal flue which 
connects with the base of the main stack. This horizontal 
flue extends in a direction perpendicular with the end wall 
of the building for some distance, and then turns at an 
angle of ninety degrees, from which point it leads directly to 
the base of the chimney. It is carried on the same supports 
as, and immediately over, the steel inlet flue. There are 
two or three decided gains by the use of this design, viz: 
ground space, which, in this instance, is quite valuable; 
reduction of foundations, as piers of sufficient area to support 
the weight only are required, the weight of the concrete flue 
above adding enough to more than equal the overturning 
movements due to the wind pressure; and the lesser amount 
of structural material required for supporting the flues. 
Doors were provided in the sides of both inlet and outlet 
flues for the purpose of clearing them of accumulated dust. 
This will be considerable in the lower flue, but there will 
probably be but a small amount in the upper one, as it is all 
removed in the bag house. The doors are reached by means 
of ladders attached to the supports at intervals. The outlet 
flue is unlined. 


There are a number of dampers provided throughout the 
flue system for the proper manipulation of the flow of gases. 
At the point where the steel flue leaves the original system, 
there is a damper for the purpose of cutting out the bag 
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house entirely, and there is also one in the main flue 
at this same point for directing the gases either to the bag 
house or direct to the stack. There is an inlet damper for 
each comparciment of the building, and an outlet from each 
compartment for the gases resulting from the sintering of 
the accumulated dust. The last damper is at the base ofthe 
chimney, and in the outlet flue, for the purpose of further 
cutting off the bag house and thus relieving the stack of so 
much extra duty. The two dampers mentioned as being at 
the branching point of the inlet flue are each made of one 
large sheet of steel—about twelve feet long, seven feet wide, 
and one quarter of an inch thick. Each of these dampers 
is arranged for easy and rapid manipulation in order that the 
flow of gases may be quickly changed. Tnis is essential as 
the fan is driven by an electric motor, and, as there are 
possibilities of unexpected stoppages of the current, it is 
necessary that such provision be made, as an unexpected 
cessation of the flow of the gases may lead to serious con- 
sequences in other parts of the plant. The dampers in the 
branches of the inlet and outlet flues, and the one in the 
outlet, at the stack, are of the butterfly type, and are all 
operated by means of vertical shafts extending above the top 
of the flue, which is used as a runway or gallery alongside 
the main building, enabling the attendants to enter on the 
bag floor in case of necessity. 

Owing to the recent fire in San Francisco, it is impossible 
to give records of the cost of this work, as was originally 
intended, the records of the Lindgren-Hicks Co. having been 





A SAMPLE TILE, 


destroyed. The author was told, however, during the 
progress of the work, and before the occurrence of the fire, 
that the concrete in the walls cost between three and 
foor cents per cubic foot placed in position. 


(Concluded. ) 


NEW BLOOD IN THE CALIFORNIA ELECTRICAL WORKS. 
[From ENERGY] 

The great expansion of the electrical business on the Pacific 
Coast has taxed the ability of the electrical people in extending 
their organizations to meet new conditions. We feel extremely 
fortunate in being able to announce the following additions to 
our sales torce which the large increase in our business has made 
necessary. 

Mr. P. J. Aaron, who has just arrived in Seattle to open our 
Northwest branch, was formerly allied with our Chicago office. 


His wide experi- 
ence in the Mid- 
dle : West, both 
technical and 
practical, places 
him in an ad- 
mirable position 
to handle the, 
extensive line the 
Company is now 
manufacturing. 
The great grow- 
ing Northwest 
should offer un- 
limited field¢ for 
the disposal of 
the various types 
of alternating 





Mr. P. J. AARON. 


current machin- 
ery that the 
Western Electric 
Company is now 
placing on the 
market, and it 
will be Mr. 


- Aaron’s aim to 
‘establish the 


prestige it enjoys 
in the East and 
Middle West. 
The rapid 
growth of our 
San Francisco 
business required 
the re-organiza- 
tion of our City 


Sales Department, and Mr. A. M. Funke, formerly manager of 
the Standard Electrical Works, was engaged for the position. Mr, 





Mr. A. M. FUNKE, 


Mr. B, C. HOLST. 


Funke’s wide city acquaintance should stand him in good stead 
in the important work before him. 

Mr. B. C. Holst’s experience with transformers, meters and 
incandescent lamps is proving valuable not only to ourselves, but 
to the California trade as well, whom Mr. Holst is calling on as 
rapidly as possible. Mr. Holst’s territory includes Northern 
California, Nevada and part of Oregon, and we feel that our 
trade in those sections will be looked after in the best possible 
manner. 


Mr. W. P. Thomas, local manger of the Suow Mountain 
Water and Power Company (formerly the Eel River Power 
and Irrigation Company), reports everything at the works in 
excellent condition; no injury whatever to the cement dam 
near Johu Day’s from the earthquake. Operations have been 
suspended for the present on account of the shortage of 
supplies. 
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EDITORIAL 


Independent of the fitness of the trolley car for use on 
city streets, either from the esthetic or practical point 
of view, it must be admitted by all 





ELECTRIC POWER 


that it is the most flexible and 

AND reliable means of transit which 
TRANSPORTATION - a é 
has -been developed for public 


use up to the present time. 


The automobile has firmly established its right to 
serious consideration where the public is to be served in 
very small numbers. Whether for long runs on the 
Nevada desert, over mountain roads at temperatures 
below zero, or for short bursts of speed at times of emer- 
gency on crowded city streets, the automobile has been 
found to fulfill every requirement. Notwithstanding 
that its high state of development has been reached 
largely on account of its use in the pursuit of pleasure, 
the time has now come for the utilitarian side to be 
given serious consideration. 

The gasoline motor car for railway service is undoubt- 
edly a development brought about by the extensive use 
What place the 
gasoline motor car will ultimately take in the passenger 
transportation field in connection with suburban and 
interurban service remains to be seen, but it certainly 
comes nearer the electric trolley for general use than 
any other motor car—speed control, economy of operation 
and satisfactory service being the criterion. As in the 
case with automobiles each unit is independent of all 
other units. While this is an advantage in one respect 
it is a decided disadvantage in another. A shut down 
in the case of a large electric railway system may occur, 
yet the probability of such an occurrence is much less 
than an individual breakdown where a large number of 
different motor cars are operated. 


of gas engines in automobile service. 


The use of the trolley, which has made the electric car 
so successful, has of necessity practically excluded the 
use of electricity in automobiles or individual motor 
While storage batteries are used to some extent 


cars. 


- Yards and Docks, 


yet the electric automobile is to-day as exceptional as is 
the gasoline motor car for general railway service; at 
the same time the electric trolley car and gasoline auto- 
mobile are equally successful as well as indispensable. 


Except in particular instances the cable car does not 
begin to meet the requirements. The necessity for con- 
stant speed places it at a very decided disadvantage as 
compared with either the gasoline motor or the electric 
car. As an underground system the cable certainly has 
many advantages. but wherever the necessity arises an 
electric underground system is certainly to be preferred 
not only because of the great variation of speed which is 
allowable, but also on account of the much higher effici- 
ency in the application of power to the individual! cars. 

The simplicity of construction and the ease with 
which changes can be made in the trolley system 
make it the most satisfactory which can be used under 
ordinary circumstances. 

The third rail system makes it possible, perhaps, to 
operate at greater speeds than may be done with any 
motor yet devised, but at present there are other con- 
ditions which need more serious consideration than the 
limit of speed due to the trolley. 


PERSONALS. 


Mr. C. Wiggin, formerly secretary of the Contractors’ Associa- 
tion, has been appointed chief clerk and storekeeper of the 
California Electrical Works. 


Mr. C. K. Gilbert, of the city sales department of the California 
Electrical Works, has been transferred to a responsible position 
at the Seattle branch office. 


Mr. A. J. Turner of the Chas. C. Moore Co., engineers, leaves 
this week for an extended trip through the Northwest on 
pleasure bent. 


Among the passengers leaving New York for Liverpool, June 
19th, on the Cunard steamer ‘‘Caronia,’’ was President W. H. 
Whiteside of the Allis-Chalmers Company, who, accompanied 
by his wife and daughter, will devote several weeks to a recrea- 
tion trip abroad. Mr. Whiteside and his family will visit various 
points of interest in England, Germany, Switzerland and France, 
spending most of their time on the Continent. 


NEW YORK NAVY YARD ADOPIS STEAM TURBINES 


The Navy Department in its recent power extensions to 
the New York Navy Yard has, through its bureau of 
adopted Westinghouse-Parsons steam 
turbines, which will be installed in buildiag No. 41. 

The present installation will comprise two 500 kilowatt 
units operating under 150 pounds steam pressure, 28 inch 
vacuum and on_ superheated steam at 100 degrees 
Fahrenheit. The power’ plant supplies three-phase 
alternating current at 2300 volts, and 60 cycles frqeuency, 
to machine shops, dry docks, aud other general purposes 
about the New York yards, including lighting of buildings, 
The contract for these turbines was secured on rigid 
Government specifications and under strong competition. 
Boilers will be of the Stirling water tube type, with 
Foster internal superheaters. Worthington surface 
condensers will be used. 

This will make the second turbine plant the Westinghouse 
Machine Company has installed for the Navy Department, 
the first cne being at the Boston Navy Yard, where the 
turbines have been giving very good service. 
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Trade Catalogues. 


Bulletin No, 106 of the Lombard Governor Company 
gives a complete description of their latest or type Q 
governor. About sixty of these 
governors have been manufactured 
and are in use at the present time, 
and the results obtained with 
them have shown wisdom of the 
new design. 

The Type Q governor 
is vertical as contrasted 
with tbe well known 
horizontal types B. and 
D. j 

There are two sizes f 
made known as the Q-6 * 
and Q-74, developing f 
6700 foot-pounds and \ 
10,000 foot-pounds re- 
spectively. The type N 
vertical governor man- 
ufactured by the same 
company is much 
larger, having capacity 
0f31,000 foot-pounds, 
and the accompany- 
ing illustration of the 
new type Q governor 
shows in detai! its 
general construction. 

The valve mechanism 
is such that the sensi- , 
tiveness of the governor ip i OT 
may increase or di- 
minish as desired during the time that the governor is in 
operation; aiso the maximum speed of motion of the tur- 
bine gates may be varied through a wide range by the ad- 
justment made possible of the relay valves. 

The Lombard Governors are sold on the Pacific Coast by 
Pierson, Rovding and Company, 







tt 


Small polyphase induction motors for use on two- and 
three-phase systems, frequency either 25, 40 or 60 cycles 
per second and voltages 110, 220, 440 and 550, are 
described in Bulletin No. 149 of the Stanley-G. I. Electric 
Manufacturing Company, whose Pacific Coast office is in 
the Atlas Building, San Francisco. These small motors 
are designed particularly for the best results, special 
aitention having been given to the details of constrution of 
the armature, field winding, lanunated punchings and 
temperature rise. They will give their full rated ontput 
continuously with a temperature increase of not greater than 
40 degrees C., and 25 per eent. over-load may be carried 
without the temperature exceeding 55 degrees C. 


The Wagner Electric Manufacturing Company of St. 
Louis, have issued a circular describing and illustrating 
their switchboard and general test instruments. Bulletin 
No. 67 gives details of their switchboard instruments, 
while Bulletin No. 71 is confined exclusively to their 
portable instruments. 


ANNOUNCEMENT. 
We wish to annouce that our mail address on and after 
July 1st, 1906, will be Rooms 403-4-5-6 (Fourth Floor) 
Atlas Building, No. 604 Mission St., San Franvisco, and 
that our Oakland Branch Office, now at Rooms 67-68 Blake 
Block, Oakland, will be closed very shortly thereafter. 
Stanley-G. I. Electric Mfg. Co. 
Northern Hlectric Mfg. Co. 
Fort: Wayne Electric Works. 
Sprague Electric Co. 





Industrial. 


PROCEEDINGS OF THE NATIONAL ELECTRIC LIGHT 
ASSOCIATION. 


A large attendance, says the Electrical Review, matked the 
opening session of the twenty-ninth convention of the 
National Electric Light Association, which was called 
to order on Young’s Pier, Atlantic City, N.J., by 
President W. H. Blood, Jr., Tuesday moruing, June 5, at 
10:15 o’clock. Mr. Blood introduced the Hon. F. P. Story 
mayor of Atlantic City, who extended the right hand of 
fellowship and a hearty greeting. 

The president then presented his annual address, saying 
in part: 

‘‘Our relations with the underwriters have, during the 
past year, been pleasant, partly because there has been no 
question at issue between us and also because we are becom- 
ing ketter acquainted with each other. The policy of having 
a representative of the association devote the larger portion 
of his time tou insurance interests and to settling differ- 
ences between the members of the association and the under- 
writers has been approved by the executive committee, and 
is now referred to the incoming board for early action. 

‘*The year has show a healthy growth of the electric light- 
ing business, but it is not notable as having given birtb to 
any marked innovation in the physical part of the business. 
The size of generating units continues to increase, distribu- 
tion by high-tension alternating current is becoming more 
and more general, and minor improvements all along the 
line are extending the utility of the system. Undeveloped 
water powers, which a few years ago were valueless, are 
to-day being eagerly sought out, and by means of improved 
water-wheels and high tension lines are being made avail- 
able for large sections of the country. Gas engines, steam 
turbines and other prime movers are receiving the careful 
attention of enterprising engineers, because we are all begin- 
ning to realize, more and more forcibly each year, that the 
great losses between the coal pile and the dynamo must be 
cut down.’’ 

The first business taken up was the report of the commit- 
tee on progress, which was presented by T. Commerford 
Martin. 

It was estimated in this report last year that there were 
4200 central station enterprises. The current issue of the 
authoritative Central Station List for the first quarter of 1906 
contains the names of 4839 plants, of which 3732 were 
under private and corporate management and 1107 were 
municipal. Ths gain in six months has been 301 plants, or 
600 for the year, a very close proof of the maintenance ofa 
steady and high rate of increase. While of these new plants in 
the first half of 1905-6 no fewer than forty-eight were in 
Texas, the older states were notably leaders in activity, Peun- 
sylvania accounting for twenty-one and New York for eigh- 
teen, Ohio and Michigan for fifteen each. 

An increase of fifteen per cent. over 1904 would bring the 
investment in distinctive central plants up to $70,000,000 in 
1905. The gross earnings are estimated at $135,000,000, 
expenses on which at seventy per cent. would amount to 
$94,500,000. Asa matter of fact, the output of current 
was everywhere much larger than ever before, but the rates 
obtained were frequently much lower than ever before. 

W.S. Barstow, Portland, Oregon, read a paper on 
‘*Mercury Arc Rectifiers System, with Magnetite Lamps for 
Street lllumination.’’ 

In the city of Portland, Ore., about two years ago this 
system was installed on a small experimental scale. About 
one year ago the results appeared so promising and so much 
progress had been made in such a short period that an order 
was placed to install the entire system of over 1200 lamps 
in Portland with mercury arc rectifiers and magnetite lamps. 
There have now been in operation in Portland for several 
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months over 800 lamps with rectifiers, and the installation 
is being rapidly increased as fast as deliveries can be made. 
The system has proved successful and has fulfilled 
expectations. 

A paper entitled ‘‘Mechanical Refrigeration’’ was read hy 
John Meyer. 

At the present time central station interests are scanning 
the field for sources of revenue other than that derived 
from the sale of current for arc and_ incandescent 
lighting. Mechanical refrigeration, having as its source of 
power the electric motor, is an outlet for our produce 
and deserves much consideration. The paper deals with 
this subject, practically new from a central station point of 
view. 

The refrigeration question introduces problems distinctly 
technical, and it is hardly possible to work upa large ioad 
throngh the regular soliciting force, except possibly to 
interest the prospective consumer, after which the question 
should be referred to a competent engineer. 

A paper entitled ‘‘Fuel Economy,’’by J. Henry Hallberg, 
was then read. 

In recent years it has been realized more and more that 
the methods employed by the average fireman are anything 
but ideal, and that a great waste of fuel could be avoided 
if the results of stoking could be improved. 

In time great efforts were made, and among the various 
improvements invented, a prominent position must be 
allotted to mechanical stokers. There is no doubt that 
these appliances on the whole handle coal more economic- 
ally than the average fireman, but they also require 
attention; and, as they do not eliminate the personal 
element entirely, even they are in themselves no safe 
guarantee of good resalts. 

The paper on ‘‘Electric Heating, 
Boston, Mass., was then read. 

Mr. Ayer presented a brief paper directing attention to 
the great possibilities of installing electrical heating 
devices among residence customers. He showed a table of 
costs of hot water heating which makes this an attractive 
proposition. The policy to pursue, he says, is to press the 
sale of these goods constantly until their own popularity will 
cause them to come in great demand. 

The paper on ‘‘Line Construction for Overhead Light 
and Power Service,’’ by Paul Spencer, was read by W. D. 
Partridge, who assisted Mr. Spencer in the preparation of 
the paper. 

The points to be considered in line construction in the 
order of their importance are the following: 


First and foremost, to which all others must be entirely 
secondary—-the safety of the public and the company’s 
employes. 

Second —The reliability of the company’s service. 

Third—Sightliness of the construction. 

These first two requirements, safety and reliability, can 
be considered together, the first embracing the second, for 
safe construction implies reliability of service. 

To meet these requirements we should nse, first of all, 
structurally sound material, of ample strength to withstand, 
under all conditions of service, the strains to which the 
line may be subjected. 

The poles should not have less than seven-inch tops, 
should be set not less than five feet in the ground and be 
held firmly by substantial guying against side or end pulls. 

The cros:-arms should be of sound, honest wood, and 
not the sap-wood variety, which are covered with so-called 
red paint to hide their defects, and which are made up of 
the leavinzgs of the mills after the good wood has been cut 
into building timber and flooring. They should be firmly 
bolted to the pole and should be braced. 

The line wires should not be less than No. 6 B. & S. 
gauge in size, and they should be strung with ample 
clearance over highways and footways and should be inac- 
cessible to the general public from bridges or buildings. 


99 


by James I. Ayer, 


The guy wires should be of stranded cable and not solid 
wire. Tbey should be insulated and, so far as_ possible, 
installed so they can not be easily reached from the ground. 

Ground wires should not be installed unless they can be 
connected to a permanent and_ effectual ground. 
A ground wire connected toa poor ground not only fails 
when it becomes charged to give the protection for which 
it is supposed to be installed, but becomes a positive source 
of danger to the passer-by. 

For the safety of employes, pole wiring should be carried 


out in a systematic manner so as to leave space ou the 
pole for climbing and working thereon. 
To protect the trimmer, series arc lamps should have 


absolute cutouts. 

The author concluded his paper with lengthy quotations 
from the line specifiation .i1ecently prepared for the electric 
companies of the United Gas Improvement Company and 
of the Public Service Corporation of New Jersey. 

D. F. Magee read a paper entitled ‘‘How to Make a Small 
Electric Plant Pay.*’ 

The boiler room is usually the most neglected part of a 
small plant equipmert. Uncovered pipes, leaky valves and 
joints, improper boiler’ setting, careless firing and 
injudicious selection of fuel, are a few of the dividend- 
consuming devices common to small plants. 

Roilers should be inspected at regular intervals and kept 
free from scale. Every steam plant should have recording 
thermometers installed in the feed-water lines to boiiers. 

Engines should be indicated regularly, and _ valves 
adjusted for the most economical steam consumption. 
Tests of water and fuel consupmtion should be made at 
stated periods. The distributing system of a small plant is 
very often the source of considerable waste. 

The manager ofa small plant must be kept posted 
regarding the latest and most efficient types of different 
apparatus, lamps, reflectors, and so forth. He should read 
all the trade publications; not only the reading matter, but 
should study the advertisements as well. .Hewill miss a 
great deal of valuable information if he does not. He will 
‘ften find the solution in those pages of some difficult 
problem that has bothered him for months. 

It is essential to have a schedule of rates that will 
attract the long-hour or all-day customers for both light and 
power. 

You must educate the people away from the idea that 
electric light 1s for the well-to-do only, for the difference in 
the yearly cost for redecorating houses where elevtricity, gas 
or kerosene is used will often more than pay the entire elec- 
tric light bill for the year. 

On Friday, June 8, the remainder of the technical papers 
were presented, and in the afternoon an executive session 
was held, inlcuding e.ection of officers as follows: 

For President--Arthur Williams, New York, N. Y. 

First Vice President—Dudley Farrand, Newark, N. J. 

Second Vice-President— Alex Dow, Detroit, Mich. 

Secretary and Treasurer—W.C.L. Kglin, Philadelphia, 
Pa. 

Hixecutive Committee to serve thiee years—Charles R. 
Huntly, Buffalo, N. Y.; F. M. Tait, Dayton, Ohio; L. A. 
Ferguson, Chicago, III. 


THE NATIONAL ELECTRIC LIGHT CONVENTION 
EXHIBITS. 


Among the larger exhibits 
Company, Schenectady, N. Y.; 
and Manufacturing Company, 
Chamlers Company, Milwaukes, Wis.; 


were the General Electric 
the Westingnouse Electric 
Pittsburg, Pa.; the Allis- 
the H. W. Johbns- 


Manville Company, New York, N. Y.: t:e Electric Storage 
Battery Company, Philadelphia, Pa.; the Gould Storage 
Battery Company, New York, N. Y. 

The General Electric Company exhibited a number of 
tantalum lamps with prismatic reflectors, and several sizes 





of the new ‘‘Gem’’ (metallized filament) 


high-power 
incandescent Jlamps_ with concentrating and diffusing 
reflectors. 

The Westinghouse Electric aud Manufacturing Company 
made the most extensive and elaborate exhibit. This in- 
cluded many forms of motors and generators, measuring 
instruments, transformers, arc and incandescent lamps, 
Nernst lamps, Cooper Hewitt mercury vapor lamps and 
switchboard materials A feature of this exhibit was a large 
working model of a single-phase wattmeter. 

The Allis-Chalmers Company made a _ very attractive 
exhibit, showing aline of motors and generators. The 
sh wing of turkine parts attractad a great deal of attention. 

The Electric Storage Battery Company, Philiadelphia, 
Pa., made an exhibit of large aud small cells, an automatic 
refilling siphon, an indicating alarm hydrometer, and a 
twenty-point, 2000 ampere end-cell switch, both motor- 
driven and manually controlled, and a drwup-shutter 
indicating end-ceil switchboard. 

The H. W. Johns-Manville Company had a_e very 
attractively illuminating changing’ electric sign. The 
company showed a line of fuse specialties and service 
boxes and insulators. 

The Dearborn Drug ané Chemical Works, Chicago, IIl., 
exhibited samples of chemical compounds. Represented 
by George R, Carr, assistant general manager; H. G. 
McConnaughy and W. MecVicker. 

The National Brake and Electric Company, Milwaukee, 
Wis., exhibited a line of motors and generators and air 
brake apparatus. 

The Gould Storage Battery Company, New York, N. Y., 
exhibited several sizes of cells for central station service. 

The General Storage Battery Company, New York, N. 
Y., exhibited the ‘‘Bijur high duty’’ battery and _ battery 
auxiliaries, 

The Simplex Electric Heating Company, Cambridge, 
Mass., made an elaborate display of heating and cooking 
utensils. Demoustrations were given and electrically 
cooked refreshments served. 

The Stanley-G. I. Electric Manufacturing Company, 
Pittsfield, Mass., exhibited arc lamps, circuit breakers, 
current regulators and transformers. 

The Fibre Conduit Company, Orangeburg, N. Y., showed 
sections of fibre conduit. 

The Wagner Electrical Manufacturing Company, St. 
Louis, Mo., exhibited transformers, single-phase elevator 
motors and controllers and switchboard and _ testing 
instruments. 


ALLIS-CHALMERS TURBO-GENERATOR FOR MERIDEN 
ELECTRIC LIGHT COMPANY, MERIDEN, CONN. 

The Meriden Electric Light Company, of Meriden, Conn., 
has recently placed its order with the Alliz-Chalmers Com- 
pany of Milwaukee, for a 560 kilowatts Allis-Chalmers turbo 
generator unit for lighting and power purposes, to be in- 
stalled at the power house in Meriden late in the fall. 

In addition to the turbine and generator proper, the Allis- 
Chalmers Company will also furnish a structural steel found- 
ation frame and a surface condenser with 2000 square feet of 
cooling surface, including centrifugal circulating pumps, air 
pumps, etc. 3 

The turbo-generator is the standard 500 kilowatt Allis- 
Chalmers construction, wound for sixty cycles, 2300 volts, 
two phase, with a steam pressure of 125 pounds per square 
inch. The turbine is direct connected to the revolving field 
of the generator. The turbine and alternator rotors, each 
carried on two bearings, will rest on a continuous bed plate 
which is provided with suitable slides to allow for the expan- 
sion and contraction of the turbine cylinder, and in order 
to preserve the alignment of the entire unit 

Units similar to this one are now on order for the city of 
Jacksonville, Florida, the Western United Gas and Electric 
Company of Aurora, Ill., and the Munice Electric Light 
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Co. of Munice, Ind, Both turbine and alternator are the 
products of the Allis-Chalmers Company. The alternator 
will be built at the Company’s electrical works, Cincinnati, 
Ohio, and the turbine will be built in the West Allis, Mil- 
waukee, works. 


ALLIS-CHAMLERS CENTRIFUGAL PUMPING UNIT FOR 
THE PURDUE UNIV@RSITY. 


Purdue University, Lafayette, Indiana, is enlarging its 
present machinery equipment for the engineering laboratory 
by the addition of an Allis-Chalmer centrifugal pump, to be 
directly conuected to a horizontal, Corliss engine. 

The centrifugal pump is of the standard, horizontal type, 
having double suction for perfect lateral balance of enclosed 
impeller. Tbe pump has a nominal capacity of four thous- 
and gallons per minute against a total head of ten feet, when 
operated at maximum efficiency, and a capacity of ten thous- 
and gallons per minute under certain conditions. 

The pumping anit is for laboratory work and will be pro- 
vided with all the necessary adjuncts for careful testing and 
accurate experimental work. 

This order was placed with the Allis-Chalmers Company 
by Professor W. F. M. Goss, Dean of Schools of Engineer- 
ing. 





Book Reviews. 


The well-known ‘‘Electrical Engineers’ Pocket Book,’’ compiled 
and edited by Horatio A. Foster, has passed to its sixth edition. 

For the electrical engineer the data which has been carefully 
selected and brought together in the form of this pocket book is 
indispensable. The new edition shows many improvements, the 
section upon electric railways, for instance, being particularly 
complete, very fully covering the ground as required at the 
present time. 

The tables and general information are the same as in the 
older editions, the particularly satisfactory arrangement of tables 
having been continued as originally put forth in the first edition. 
It canalmost be said that this book is a necessary adjunct for 
every engineer’s desk and working room. 


The Sibley Journal of Engineering, of Cornell University, June 
number, contains, among other articles an excellent description 
of the steam equipment including boiler and engine which is used 
on the White Motor Car, ordinarily spoken of as the White 
Steamer. A short biography is also given of Mr. Rollin H. 
White, a graduate of Cornell in 1894, who while with the White 
Sewing Machine Company began experimenting upon the steam 
equipment which has been so far perfected as to stand alone for 
automobile use. The weak point in steam cars has certainly 
been the boiler, and particular attention is given to the descrip- 
tion of the boiler ane furnace in Prof. Carpenter's article. Mr. 
Harry H. Norris, in the same issue, gives in detail the experi- 
mental work of the Electrie Railway Test Commission, which 
was organized in connection with the Louisiana Purchase Ex- 
position. The methods employed in making the tests and many 
of the results are given. 





PLAN TO FIGHT BELL MONOPOLY. 


Announcement was made on Wall Street, New York, 
last week, that the tentative plans are being worked out 
the unification of all large independent telephone interests 
of the country for the purpose of greater development and 
for resisting the Bell monopoly. 

A committee representing the prinicpal independent 
companies haz been in session in New York for several days, 
and this committee will report to the meeting of telephone 
companies which has been called for next ‘Tuesday, 
Wednesday and Thursday in Chicago. Representatives of 
all inaependent companies in the United States will be 
present at this meeting, and details of this movement will be 
threshed out. 
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A NEW METHOD OF UTILIZING RESIDUALS OF GAS 
MAKING. 


A considerable amount of interest, says the ‘‘Indian and 
Eastern Engineer,’’ has recently been aroused amongst Gas 
Works Engineers in England in connection with a new 
method of profitably disposing of spent gas lime. Where 
slaked lime is used in the process of purification of coal gas 
used for lighting and other purposes it has become a question 
of a very serious nature as to how the enormous quantities 
of this comparatively useless material could best be disposed 
of at the least possible loss. Especially is this the case in 
large towns and cities where the facilities for carting the 
material away and tipping it on to waste land are limited. 
It is quite true that the idea of revivifying spent gas lime is 
not by any means novel, as it has been fully realized for a 
long time that a great deal of loss might be avoided, and 
considerable economy effected in the cust of manufacture, if 
some means could be found of treating the waste lime 
from the puritiers in such a way that the impurities 
absorbed in the process of purification could be driven off, 
and so bring the lime to its original state as near as possible. 
The subject is one that has received a considerable amount 
of attention for years past, but notwithstanding the many 
efforts that have beeo put forth on the part of numerous 
inventors, the problem has never up to the present been 
satisfactorily solved. In practically every instance the 
object aimed at has apparently been to so treat the lime that 
it could be nsed over again from time to time in the 
purifiers, but the cost of the requisite plunt and the amount 
of labour entailed in dealing with the waste product has 
invariably proved so costly that it has been found im- 
possible to adopt the system of treatment with anything like 
economical results. Moreover, in addition to the objection 
of excessive cost of treatment, it has been found that the 
lime could not be restored to su~ha degree of purification 
as to yield results eyual to tho 9 obtained where fresh lime 
is employed. In many places, the question of getting rid of 
the huge accumulations of srent lime has assumed such 
serious proportions, that many Gas Companies have 
abandoned the use of lime as a purifying agent and had to 
resort to the use of oxides of iron instead, although in the 
jatter case itis a generally udmitted fact that the gas 
obtained is not of such a pure quality as where lime is used. 
Ano outlet was found t) a certain extent by disposing of the 
waste lime to farmers for using on land asa fertilizer, but 
as the material-is in most cases supplied gratis to the farmer, 
and in addition freight has to be paid by the Gas Company 
to the nearest station as an inducement to the farmer to 
tuke delivery, as well as a commission in some cases to a 
local sgent, this was anything but a profitable solution of 
the difficulty. As much as 2s. to 3s. per ton has frequently 
been returned as the cost of disposing of ‘‘spent’’ lime. 
When the thousands of tons accumulated in a large work, in 
the course of a year’s production of gas are taken into 
consideration, this item of expenditure becomes one of grave 
importance. Any practical method cf successfully dealing 
with so serious a problem, and so converting a loss of this 
description into a profit, is of a certainty, therefore, bound to 
command the close and careful attention of all interested 
in the manufacture of gas. 

M. G. Joseph Lowden, J. P., of Leeds, late Chairman of 
the Gas Committee of the Leeds Corporation, along with 
Mr. J. Bond, manager of the Southport Gas Works, are the 
inventors of a process which has come under our notice 
recently for treating spent gas lime, which promises to 
satisfactorily solve the difficulties referred to. 

For some time past, very exhaustive and careful experi- 
meuts have been carried out at the New Wortley Stations 
of the Corportions Gas Works at Leeds, witha view to 
proving the utility of Messrs. Lowden’s and Bond’s 
invention, and the results attained were of such a highly 
satisfactory nature that the Corporation decided after close 
investigation to go thoroughly into the matter on practical 


commercial lines. Messrs. Lowden and Bond in their 
method of treatment do nto aim at producing the lime in 
such a condition that it can be used again in th3 _ purifiers. 
The invention, on the other hand, is designed for delivering 
the lime after treatment, in such a state that it can be used 
as a binder for mixing with pulverized clinker or other 
material and subsequently formed into bricks for buildiag 
purposes and paving blocks, etc. The revivified lime in 
reality takes the place of ordinary slaked lime, as used in 
the process of sand-lime brickmaking. It will be sven there- 
fore that two residuals are in tnis way disposed of , viz., 
the spent lime aud clinker. Clinkers of highly vitrified 
character, very suitable for this purpose, are produced in 
large quantities from the furnaces of all gas works, so that 
it is not necessary to go outside the works for either of the 
raw materials in the majority of cases. Towns Refuse 
Destructor Clinker, however, can be employed for the same 
purpose, if desired, and as both gas undertakings and the 
Refuse Destructors form part and parcel of up-to-date 
corporatious’ equipments in these days it can be quite easily 
arranged for the by-products from each to be used 
together for the general and mutual benefit of the two 
departments, where a sufficient quantity of clinker is not 
available from the gas works alone. 

As the invention has now successfully passed quite beyond 
the experimental stage, there is no doubt, that a greas 
deal more will be heard about the ‘‘Leeds’’ process in the 
near future. Although the original experiments, however, 
were carried out at Leeds, that city has lost the distinction 
of being the first to put the process to practical and 
profitable use. Over twelve months ago a _ complete 
installation of plant was erected at Plymouth for the 
Flymouth and Stonehouse Gas Light and Coke Company, 
and to this enterprising company must be accorded the 
credit of being the first gas works to put downa_ plant on 
this particular system for utilizing its waste products ina 
profitable fashion. The plant at Plymouth has already 
produced an enormous quantity of brivks of excellent 
quality, and these are finding a very ready market amongst 
contractors and builders in the district, and yielding a 
profit on the cost of manufacture, fully justifying the 
expenditure in the plant. 

During the early stages of the experiments at Leeds, 
certain bricks were submitted to Professor Goodman of the 
Yorkshire College, Engineering Department, and as will be 
observed from the report which is appended of the tests 
made with these samples, the results were of a highly 
satisfactory character in every respect. The following is a 
copy of Professor Goodman’s report: 


RReEOoRT ON TEsts OF BLUE Bricks 
Submitted by Alderman Lowden, chairman, Gas Committee, 











Leeds. 
Dtensasiens AREA CRACKED AT BROKE. . 
in | EMARKS 
: | Sq. Tons Lbs. | 
Inches. ran. Tons Sq. Ft. Lbs. Sq. In. 
1.48 | 1.60 | 2:37 | | 890 | 376 | Tested in Tension. 
1.46 | 1.61 | 2.35 | | 1,031 | 449 “ 
1.49 | 1.64 | 2.44 | | 1,128 | 462 . - 
a >—— 
| Sq. | Tons | 
| Feet | oon Ss Sq. Ft. 
| Pe o j és 
9.00 | 4.70 0.294 34 | 116 | 101 Z 344 ; Not | Tested aor 
‘ o | oe | | 2 5 oa! broken in A $ 
‘ | | 98.6 | 3835 | 101 % 344 inany f com- [ohn 
“ | TT 67.4 | 229 101 2 344 case. J pression. | Dry. 


In my opinion these are excellent results, both in tension and 
compression. (Signed) JOHN GOODMAN. 


In developing and perfecting the mechanical side of the in- 
vention Messrs. Lowden and Bond became at the outset 
associated with Messrs. Wm. Johnson & Sons (Leeds), Limit- 
ed, of Castleton Foundry, Leeds, a firm well known 
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throughout the world for their long conuection with the 
invention and manufacture of various types of machinery 
and plant used in the manufacture of bricks. Messrs. 
Jobnson were at that time identifying themselves conspicu- 
ously with the introduction of a plant for the production of 
bricks from a mixture of sand and hydrated lime, and as 
there was of course a certain analogy between the system 
they were exploiting aud the application of the ‘‘Lowden 
Bond’’ process of brickmaking, the experience they had 
gained was naturally brought to bear to a very useful 
extent iu the designing and construction of suitable 
machinery for the desired object. The plant fitted up at 
Plymouth was built and erected throughout by this firm 
in conjunction with the patentees. For some months 
past Messrs. Wm. Johnson & Sons have been busily engaged 
erecting similar plant for the Leeds Corporation Gas 
Committee at the New Wortley Station, and in all 
probability by the time this article appears in print, this 
installation will have started to work. The writer recently 
had the privilege of looking over the plant, whivh at that 
time was just upon the verge of completion. He was also 
shown a number of bricks and paving blocks, made on the 
experimental plant, and these were of a very hard durable 
character, almost unbreakable, and in every way suitable 
for any of the numerous purposes for which engineering 
bricks are used. In order to practically test the wearing 
qualities of the material a small patch of the main 
entrance to the works had been paved with blocks made 
from the gas lime and the clinker. This was put down at 
a point where the cart traffic is particularly heavy, but 
although the blocks had been exposed to many months of 
wear and tear in this position, there were no signs of any 
undue .wear having taken place, and to all outward 
appearance the severe test they bad been subjected to, 
established the fact beyond doubt that the materials after 
treatment were unquestionably capable of producing a brick 
or tile of intense harduess and durability. The appearance 


unfortunately is nat a very pleasing one, the bricks being © 


a dark grey color, so that it is hardly expected they will 
be used to any extent for outside facing work, excepting in 
cases where color is immaterial. As brick for inside 
walling, foundations and general engineering purposes 
however, nothing better could be desired, and the cost of 
manufacture is so economical we understand, that they can 
be producad and sold at a price to compete favorably witb 
ordinary common bricks, and still yield a good margin of 
profit, especially when the minus value of the materials used 
is taken into consideration. 

Tha process of manufacture is an incredibly quick one, 
as the raw materials can be taken in their crude form and 
converted into finished bricks ready for use in the remark- 
ably short period of twenty-four hours. The percentage of 
water absorption is very low, being only from four and 
one-half per cent. to five per cent., and the fire-resisting 
qualities of these bricks are equally good, there being 
only one per cent. of combustible matter in the _ bricks. 
Exhaustive tests were also made by an eminent Westminster 
enigneer, not only with regard to crushing strengths and 
absorption, but also uader very severe and rapid changes of 
temperature, ability to withstand acids, etc., and the 
results were in the highest degree satisfactory. 


Los Angeles, Cal.—The West Coast Steel Company, 
incorporated under the laws of California last week, witha 
capital stock of $100,000, will erect a plant i this city 
with a capacity of 15,000 tons a year, and has leased 
ground for the purpose. The erection of the buildings will 
commence ai once. 


Reno, Nevada—Fire last Sunday morning destroyed the 
auxiliary plant of the Reno Ligot and Power Company, doing 
more than $50,000 damage. Asaresult the city will be 
without lighting for fully one month. 





STRESSES OF IRON AND STEBL. 


At a recent meeting of the Institution of Civil Engiaeers, 
London, England, Sir Alexander R. Binnie, president, in the 
chair, the paper read was: ‘‘On the Resistance of [ron and 
Steel to Reversals of Direct Stress,’’ by T. E. Stanton, 
D. Sc., M. Inst. C. E., and L. Bairstow, A. R. C. S. The 
following is an abstract of the paper: 

While recogizing the valuable work which has been done 
by previous observers in the study of the fatigue of metals 
the authors cal! attention to the faet that further experimental 
work on the subject is much needed for the following 
reasons: 


1. Practically all the previous work, with the exception 
of Reynold’s and Smith’s experiments, nave been done 
by subjecting the mterials to transverse stresses, the 
intensity of which has, therefore, to be calculated by 
the ordinary theory of bending. 

2. ‘The resistance of the materials in common use by 
engineers at the present day when subject to reversals of 
stress is imperrfectly known, and there exists consid- 
erable difference of opinion as to the materials best 
suited for stresses of this kind. 

3. Although it appears from Reynolas and Smith’s experi- 
ments that the resistance of iron and steel is seriously 
diminished when the alterations are very rapid (i. e., 
1500 to 2000 per minute), it is not known if this 
reduction in resistance is considerable at those speeds 
which are common in high-speed reciprucating motors 
(i. e., in the neighborhood of 800 reversals per min- 
ute), since the majority of experiments have been made 
at approximately sixty reversals per minute. 

4. Although it is generally recognized that the effect of 

moderately rapid or sudden changes in section of mater- 

ials subject to reversals of stress is to diminish their 
resistance, the amount of this reduction in strength 
for the various materials commonly used is not known. 

The common assumption that, in cases in which the 
stress varies from tension to compression, but between 
unequal limits, the resistance depends solely on the 
range of stress and not on the actual values of these 
limits, has not been experimentally verified. 

From these considerations it was decided to undertake 
a research, the object of which should be the experimental 
determination of the resistance of certain kinds of iron and 
steel, under the special conditions mentioned in the above 
paragraphs, when subject to reversals of direct stress. 

The experiments were made on the alternating stress test.-. 
ing machine which has been designed and cofstructed at the 
National Physical Labratory. 

Jointly with this work a microscopical investigation has 
been made of the changes which take place in the crystalline 
structure of materials. 

The materials upon which tests have been made may be 
conveniently divided into three groups: 

1. Three samples of Swedish Bessemer steel and one 

sample of Swedish charcoal iron presented by Mr. R. 
A. Hadfield for the purpose. The carbon contents of 
toe steels was approximately 0.17, 0.44 and 06.64 per 


o 


cent. 
2. Four samples of steel presented by Messrs. Belliss 
and Morcom for tte purpose. Of these, two were 


mild steel bars, one was a bar of harder steel used for 
piston rods, and the fourth consisted of specimens 
which had been cut from a large steel forging. 

3. Two samples of wrought-iron of British manufacture, 
bought for the purpose of the tests. 


Although more uniformity in the results of the tests 
would no doubt have been obtained by subjecting all the 
specimens cut from any given material to an annealing 
process, it was felt that this would detract from the value 
on the tests owing to the well known effect of heat treatment 
of tne resistance of steel. For this reason the tests were 
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made on the bars as received; and in cases in which there 
bars were several of the same material the specimens in any 
group of tests were not always cut from the same _ bar. 
This does not apply to the case of the specimens whose 
structure was examined microscopically, in which the 
actual resistanve was of secondary importance. 

The results of the experiments may be stated briefly as 
follows: 

1. The superiority, in resistance to reversals of stress, of 
moderately high-carbon steels over low-carbon steels 
and wrought irons, which was discovered by Wobler to 
exist when the rate of reversals was sixty per minuc¢e, 
still holds when this rate is increased to 800 per minute, 
although according to Reyuolds and Smith’s experiments 
this superiority no longer exists when the rate of reversals 
is in the neighborhood of 2000 per minute. 

2. As far as comparisons can be made between the 
results of the present experiments and those of Wohler 
aod Sir Benjamin Baker, there is no marked reduc- 
tion in resistance due to raising the rate of reversals to 
800 per minute. 

3. Experiments in which the ratio of tension to com- 
pression varied from 1.4 to 0,72 indicated that between 
these limits the value of the muximum range of stress 
was practically independent of the actual values of the 
limiting stresses in tension and compression. 

4. The resistance of the materials in three tpyical cases 
of rapid redcution of area of the specimens has been 
determined. 

The failure of iron specimens due to the development 
of the slip-lines of Ewing and Rosenhain into the cracks 
has been determined for the caseof direct stress; and 
the failure of moderately high-carbon steel, due 
to the development of cracks in the ferritic area of the 
structure has also been established. 


an 


oo ____ 


Eagene, Or.—The East Park telephone line has been 
organized by John A. Gibson and H.C, Peterson, on the East 
River road, The line will connect with the Pacific States 
Telephone Company at that place. 


New Westminster, B. C.—The telephone company is 
about to lay a new cable across the Fraser River for the 
further improvement of the Chilliwack, Blaine and Lander 
service. 


Nelson, B. C.—A new company has been formed to 
generate power for supplying Moyie and Cranbrook and the 
neighboring towns with electric lignt and power. The 
promoters are Charles Mackay, R. Campbenn, J. A. A. 
McDonald and J, D. Mackay of Moyie, W. Hanwell of Port 
Hammond and L. Shaw, and Mrs. H. Ross of Vancouver; 
capital $1,500,000. 


Pacso, Wash.—-The City Council granted R. A. Klinge a 
franchise for a local telephone exchange. 


Meadows, Idaho—J. K. Goodman and B. A. Chrisholm 
are planving to build an electric plant at Little Salmon 
Falls, sixteen milea3 north. Power generated will be used 
for working the Guckleberry group of mines on Granite 
mountain for lights and other purposes. 


Ballingham, Wash.—A mile anda half of street railway 
extension at a cost of $10,000 wiil be made in South 
Bellingham by tha Whateem County Railway and Light 
Company soon. 


Eugene, Or.—Work has commenced on the foundation for 
the building to be used for the gas plant of tha Willamette 
Valley Company. Tha bailling is to bs 49 x 100 feat. 


North Yakima, Wash,—Work has commenced on the new 
power house of the Northwest Light and Power Company. 
The new plant will be located fifty-one miles from this 
city in the Naches valley, 


— 


ERIE RAILROAD DECIDES TO OPERATE ELECTRIC 
TRAINS. 


The management of the Erie Raliroad, which, with 
commedable foresight towards a constant betterment and 
improvement of that immense railroad system, has for the 
last two years conducted a thorough investigation into the 
possibilities of electricity as railway motive power, at a 
recent meeting of the Board of Directors decided to take 
the initial steps of operating electric trains by contracting 
with Westinghouse, Church, Kerr & Co. for the installation 
of an electric system on its Rochester and Mount Morris 
division, a distance of 35 miles. 

This decision of the Exie Railroad management seems 
to be of the greatest importanec when the facts are taken 
into consideration which led up to _ it. The company’s 
electric board, which consists of such eminent engineers as 
J. M. Graham, D. J. Arnold, L. B. Stillwell and A. M. 
Williams, has had the matter under advisement for a period 
of two years. Mr. Graham has been on a personal tour of 
inspection of electric railway systems in this country, 
as well as in Europe, and there cannot be any doubt that 
the recommendation of the Board in-favor of electricity is 
about as high an approval as electric railway propulsion 
could ask for. 

The cars will be operated by single-phase motors, probably 
four at 150 horsepower capacity each to one car. The line 
construction calls for the single-phase catenary trolley sys- 
tem. The cars will be used to haul passenger as well as 
freight cars. The power for the operation of the road is 
to be obtained from the Niagara Falls Power Plant. 


NEW YORK TELEPHONE COMPETITION. 


Mr. John M. Shaw, president of the Atlantic Telephone 
Company, has formally presented its two-cent telephone 
proposal to the New York Board of Estimate. The Com- 
pany is willing, with two exceptions, to agree to the terms 
proposed for the company by the Bureau of Franchises, 
if the city desires to operate on that basis, but if the 
city desires to operate on the basis informally discussed hy 
Controller Metz and Martin W. Littleton, counsel for the 
company, at the recent public hearing on its application, 
an agreement can be reached along those lines. Mr. 
Shaw objects to the requirement of an_ initial $250,000 
payment to the city and the clause allowing the city to 
control the capitalization of the company. He insists on 
$100,000 as a first payment, and wants no restrictions in 
regard to capitalization. He also wants the city to guarantee 
the right of entry to the conduits of the Empire City Subway 
Company. If the company can have free use of the subways 
it will ‘‘enter into a contract to furnish telephone service 
from any part of New York City, to any other part of New 
York City at a flat rate for business purposes and unlimited 
service of $108 per year, and a flat rate for residences and 
ublimited service of $66 per year, and for such subscribers 
who do not wish to enter into a contract for unlimited flat 
rate service the Atlantic Telephone Company will agree to 
furnish them measured service at 2 cents a call whully 
within any borough and 5 cents a cali between boroughs.’’— 
‘*Wlectrical World.’’ 

ee ee 

Bellingham, Or.—J. L Likins was awarded the contract 
for excavating for a new exchange kuilding for the Home 
Telephone Company. 





Seattle, Waso.--John McQuade, of Issaquah, obtained 
from the county commissioners a franchise for the construc- 
tion of an electric railway from Issaquah to Renton and 
Seattle. 


Rossland, 4b. C.—The Trail electric light plant, owned 
by the Consolidated Mining and Development Company, 
was burned to the ground. Loss $18,000. 
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News Notes. 


New Westminster, Wash.—Work on the Ruskin-Stave 
Falls line is progressing rapidly. 





Portland, Or.—-Work will be commenced at once by 
construction gangs of the Portland Railway Company io 
building the Council Crest extension. 


Seattle, Wash.-—-The city and the Seattle Electric 
Company will join in the construction of a pole line on 
Interlake avenue, to be used for the street railway and 
the city lighting system. 


Tacoma, Wash.—The Tacoma Railway and Power Com- 
pany announces through its attorney, B.S. Grosscup, that 
it intends to build its line on Commerce street, hetween 
Seventh and Ninth. 


Vancouver, B. C.—By the purchase of terminal grounds 
in the Hadden tract east of Vancouver barracks the building 
of the Vancouver and Suburban electric rnad is assured. 


Wenatchee, Wash.—F. R. Bingham, a representative of 
the Pacific States Telephone and Telegraph Cumpany, is 
looking over the valley with the object of the establishment 
of a system of rural telephone lines through the Wenatchee 
valley in competition with the Farmers’ Telephone Company. 


Portlani, Or.—Bids will be received by Dan J. Maher for 
furnishing the Port of Portland with 500 feet of thirty-inch 
pontoon pipe. 


Seattle, Wash.—If plans of Dr. J. E. Crichton, of the 
fire and water committee of the City Council, are carried 
out, the bids for the $2,500,000 extension and improve- 
ments to the water system will call for completion by July 
3, 1907. 


Washington, D. C.—The naval appropriation bill, as finally 
agreed to by Congress, carries the following amounts for the 
navy yard: Puget Sound, $100,000 to begin construction 
of a stone and concrate dry dock, to cost when completed 
$1,250,000; central power plant, 360,000; sewer extension, 
$3000; grading, $10,000; electric light extensions, 
$5000; water system, $2500; heating system, $4000; 
dredging, $10,000; roads and walks, 32500; telephone 
system, $1500; lavatories, $2500, enlargement of the 
construction plant, $20,000; total, $225,000. 


Porterville, Cal.—The initial steps are being taken to 
form a railroad company here to be known as the Sierra 
Pacific Railway Company, and to have a capital stock of 
$200,000, part of which is to be subscribed by San Fran- 
cisco and Sanu Jose capitalists and the balance by Tulare 
county people. Ths lina is te be constructed from Spring- 
ville, in the eastern Tulare county mountianous region, to 
Porterville, and from there to extend it toward the interior 
towns 


Tocoma Wash.—‘‘War to the knife, and the knife to 
the hilt,’’ has been declared against the farmers’ telephones 
of the Palouse country by the Pacific States Telephone 
Company, which owns the first telephone line built through 
the inland empire, and now covers the entire Pacific Coast 
with sundry miles of wire and hundreds of thousands of 
telephones. The company has made arate of $1 per year. 
The rural telephone Jines of Eastern Washington began to 
have a serious effect on the business of the telephone 
company. These lines, beginning witha single one with 
four telephones, cor posed of barbed-wire fences and phones 
bought from a Chicago department house eight years ago, 
have grown into a large system, or series of systems, 
covering all of the Palouse country, with more thao 1800 
patrons in Whitman county alone. Telephone exchanges 
are maintained in all of the large towns and many of the 
smaller villages. 





Hoistingand Contractors Machinery a Specialty 
Portland, Oregon 





RISDON IRON WORKS 


Cor. of Steuart and Folsom Sts. 


SAN FRANCISCO CAI RNIA 


Pacific Coast Agents for 


BALL BNGINBS 


Which meet the requirements of Modern Electric Lighting, and 
for over 23 years have proven their efficiency and reliability, 
with the result that they are, and have been recognized for many 
years past as 


The BEingines of 
xX CHLUIUEN CE 


619 Howard St. 


Electric, Railway & 
Manufacturers’ 
Supply Company 


Portland, Or.—Ground was broken on Grover street by 
the United Railways Company for the line through the city 
to connect with the interurban road from Salem. 











Seattle, Wash.—A franchise was granted to the Seattle 
Klectric Company by the Council for the construction ofa 
line on Fifeenth avenue, n. 


Sand Point, Idaho—Manuager George Andrews, of the 
Rocky Mountain Bell Telephone Company has recieved 
instructions tu proceed with the building of the toll lines to 
Bonners Ferry and Hope. 


Twin Bridges, Mont.—It is reported that the Conrey 
Placer Mining Company, of Ruby, is to construct a large 
reservoir above the upper canyon on the Madison River, 
and will erect two power plants, one at the head and 
the other at the foot of the canyon. 


Washington, D. C.—The War Department is completing 
plans for the extension of the Alaska cable at an outlay of 
$135,000. Itis proposed to tap tbe cable in Frederick 
Sound and run a luop to Petersburg thence to Wrangell, to 
Hadley o Prinnce of Wales Island and to Ketchikan. 
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PIERSON, ROEDING & CO. 


(Successors to JNO. MARTIN & CO. and MARTIN PIPE AND FOUNDRY CO.) 


“VICTOR” HIGH TENSION INSULATORS RAIL BONDS 

ALUMINUM WIRE RAILWAY OVERHEAD MATERIAL 
LOMBARD WATER WHEEL GOVERNORS UNDERGROUND FIBRE CONDUIT 
STEEL TRANSMISSION TOWERS CAST IRON WATER ANG GAS PIPE 
POLE LINE HARDWARE CAST IRON SOIL PIPE 


Temporary Office 


22-23 BLAKE BLOCK, OCOAKRLAND Bo oath Sins 


Branch Offices: COLMAN BUILDING, SEATTLE; PACIFIC ELECTRIC BUILDING, LOS ANGELES 


é 6 Victor 99 ee AND Water Wheel 
Insulators Rail Bonds Governors 








And Pins RAILWAY OVERHEAD MATERIAL | For Every Possible Class of Service 
- Write for Bulletins 
Locke Insulator Mfg. Co. Ohio Brass Co. 
saci. he sane de Lombard Governor Co. 
aap ou Sateen ; aoe ; : ‘ ASHLAND, MASS. 
Pacific Coast Agents Pacific Coast Agents Pacific Coast Agents 
Seattle San Francisco Los Angeles Seattle San Francisco Los Angeles Seattle San Francisco Los Angeles 
v Y ponteanenienniaaneneempenasenenmnesitnnmnanaiaten, 
Ihe Pittsburgh Reduction ©. [acuminum 
ELECTRICAL 


Pittsburg ,Pa. 


CONDUCTORS 





PIERSON, ROEDING &« CO., .Pacifie Coast Agents, Seattle, San Francisco, Los Angeles 


The “PILLSBURY” Alternating Current Ceiling Fans 


Loews ‘i's 2 





POINTS OF SUPERIORITY 





No moving wire. 
No sliding contacts. 
Equipped with two-speed switch. 
Both the two and four blade fans have a sweep of 56 inches. 


Beautiful finish, with Electrolier attachment if desired 


LOW BST 
IN PRICE 





‘PILLSBURY’? A, C. CEILING FAn. 


Standard Electrical Works 


Jobbers and Factory Agents of Supplies and Electric Machinery 
Aflas Building, 606 Mission Street Te enone ogy SAN FRANCISCO 
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Geo. BE. Carter Co. 


ROUND RED CEDAR PO ES 


SAWN REDWOOD 
Temporary office 


3637 CLAY STREET SAN FRANCISCO 


Powell “Ready”? Lever Throttle Valve 


Superintendents and Engineers are often in a quandary as to tke best 
valve to use requiring an instantaneous action and a full open way. THE 
POWELL “‘READY” for pressures up to 75 pounds is warranted satisfactory. 
A first-class valve, reliable, durable, no undue labor or friction. ALWAYS 
“READY,” easily operated, and when closed is absolutely tight. Especially 
desirable for use for Sugar Refineries, Oil Pipe Lines, Oil Wells, Laundry 
Wastes, etc. For Traction Engines, Launches, Steam Wagonettes and all 
places where pressure does not exceed 175 pounds the POWELL TITAN Lever 
Throttle Valve will give excellent service. Samples furnished for test. 


Manufactured by THE WM. POWELL CO., Cincinnati, Ohio 
For Sale by BAKER & HAMILTON, 115 Berry Street San Franeisco 


BENJAMIN WIRELESS CLUSTERS 


NATIONAL CODE STANDARD 
No wires in the Cluster Body. Circuit Wires at- 
tach directly to the binding screws. Live portions 
widely separated from each other and from the 
shell and support. 


Easily Installed 


Adapted to all kinds of lighting, indoor or out- 
door, multiple or series, Write for Catalogue B-16. 








once i BENJAMIN ELECTRIC MFG. CO. 
New York SAN FRANCISCO Chicago 
rFemingray Insulators 


Stocks carried by 
ELECTRIC APPLIANCE CO., San Francisco 


PACIFIC ELECTRICAL WORKS, Los Angeles 
KILBOURNE & CLARKE CO., Seattle 





ABNER DOBLE CoO. 


ESTABLISHED 1856 
TANGENTIAL WATER WHEELS 


Offices are located at 
FREMONT and HOWARD STS. SAN FRANCISCO 


New works under construction at Seventh and Hubbell Streets. 


NEW FACTORY FULLY EQUIPPED 


And ready to help build up 
GREATER SAN FRANCISCO 


Drendell Switchboard Company 
ELECTRICAL MANUFACTURERS 
Factory, 17th and Utah Streets, 





San Francisco 





Pacific Engineering Co. 
esse ENGINEERS 


Consulting 
Designing 
Also dealers in Engines, Boilers, Pumps, Valves, Fittings, Packing, Supplies. 
Washington St. and Railroad Avenue, Seattle 


Phones: Main 2990, Ind. 1532. 
RUBBER INSULATED 


Ss L MW rE ied EG WIRES AND CABLES 


Aerial—Submarine — Flameproof — Lead Covered—Steel Taped 


STANDARD ELECTRICAL WORKS 
AGENTS 


Superintending 
Constructing 
Repairing 





Atlas Building, 606 Mission St., San Francisco 


NEW YORK INSULATED WIRE CO. 


NEW YORK BOSTON CHICAGO 


Telephone, Telegraph, High Voltage, 
Lead Covered Cables 


The Cutter Company 
PHILADELPHIA, PA. 


I. T. E. Cireuit Breakers, Street Railway Panels, 
C.-S Flush Switches, Munit Wall Boxes. 


SAN FRANCISCO 


en 


American Circular Loom Co. 
CHELSEA, MASS. 


Electroduct Conduit, Circular Loom Conduit, approved 
by all National Boards of Fire Underwriters. 


The Bossert Electric Construction Co. 


Sole Manufacturers and Patentees of 


Plugged Steel Conduit Boxes, Monitor Conduit Bushing 
and Locknuts. 


Pacific Coast Sales Agents 


JOHN R. GOLG & GO. 


766, 768, and 770 FOLSOM STREET 


Between Third and Fourth Sts. 


San F'rancisco 


Hunt, Mirk & Co. 


bngineers 


Pacific Coast Representatives of 


Westinghouse Machine Company 


Have opened temporary offices at 


1625 Euclid Ave. Berkeley, Cal. 
PACIFIC METER CO. 


MANUFACTURERS OF 
Wet and Dry Gas Meters, Station Meters, 


Provers, Guages, Etc. 


1168 Jackson Street Oakland, Cal. 





Brooks-Follis Electric Corp. 


Will remove July 1, 1906, to their new building, FIRST ST. 
between Howard and Folsom Sts., San Francisco. 


Temporary address 


563 13th Streei - - - - Oakland 








396 


Professional Cards. 


C. L. Cory, consulting engineer, 200 
California St., San Francisco. 


Hunt, Dillman, Meredith & Allen, Inc., 
200-202 California St., San Francisco. 


Donald C. Jackson, C. E., and William 
B. Jackson, M. E., electrical, mechani- 
cal and civil engineers, Madison, Wis. 


H. M. Byllesby & Co. (Inc.), design, con- 
struct and operate railway, light, power 
and hydraulic plants, American Trust 
Building, cor. Clark and Monroe Sts., 
Chicago. 


Edward F. Cannon & Co., electric and 
hydraulic engineers, 309 McKay Bldg., 
Portland, Or. 


Leon M. Hall, consulting engineer, 814 
Hayward Building, San Francisco. 


R. S. Masson, consulting engineer, 709 
Pacific Electric Building, Los Angeles. 


W. Stuart Smith, consulting engineer, 
2538 Dwight Way, Berkeley, Cal. 


H. C. Thaxter, electrical and mechanical 
engineer, Atlas Building, 604 Mission 
Street, San Francisco. 


G. F. Wakefield, surveyor and engineer, 
room 22, Porter Bldg., San Jose, Cal. 


Van der Nailen’s School of Practical 
Engineering, Telegraph Ave. and 51st 
Street, Oakland. 


Clem A. Copeland, M. E., consulting and 
supervising electrical and mechanical 
engineer, Bradbury Building, Los 
Angeles, Cal. 


Robert McF. Doble, consulting and sup- 
ervising engineer, San Francisco, Cal., 
Colorado Springs, Colo. 


Mutual Gas and Engineering Company, 
consulting engineers and builders of 
gas plants, 202 Union Bank Building, 
Oakland. 


Smith, Emery & Co., chemists and 
chemical engineers, 1104 Broadway, 
Oakland. 


Rudolph W. Van Norden, consulting 
engineer, 105 Bacon Bldg., Oakland. 


N.J. Neall, consulting electrical engineer 
(specialty lightning protective appara- 
tus), 12 Pearl Street, Boston. 


Back Numbers of “The Journal.’”’ 


If you have any and can spare 
same we would request that you 
forward them to our office, Atlas 
Building, 606 Mission Street, San 
Francisco. We have constant need 
of back issues of THE JOURNAL, 
and as our reserve copies (includ- 
ing our bound volumes) were en- 
tirely destroyed by the fire, we 
must depend upon the kindness of 
our friends in replacing same. 


Notice to Subscribers. 


We request each of our subscrib- 
ers to send us his name and ad- 
dress and date of last payment; 
also copy of receipt therefor, in 
order that we may compare same 
with such of our records as were 
saved from the fire and avoid any 
possible errors or omissions. Also, 
all San Francisco subscribers 
should send us their new addresses 
in order to facilitate prompt deliv- 
ery through the post-office. 


Wasbington, D. C.—The new naval 
wireless station at Point Loma, Cal,, 
has been opened. A station will be 
established at Cape Flattery as soon 
as the Navy Department can extend 
the $65,000 appropriated fcr Pacific 
wiraless stations. 


Lewiston, Idaho—The City Council 
is planning to purchase a chemical 
engine, also to install an alarm 
system. 


Anacortes, Wash, —'The Home 
Telephone Company of Puget Sound 
has made application to the City 
Courcil for a twenty-five year fran- 
chise to install an automatic telephone 
system. 





JUST RECEIVED 


Four carloads of 


RUBEROID ROOFING 


Architects and Builders of the highest 
class recommend Ruberoid. Write for 
samples and price. 


BONESTELL, RICHARDSON and Co. 


CALIFORNIA’S 
LEADING PAPER HOUSE 
Temporary Offices 


1059 CASTRO ST. OAKLAND 
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NATIONAL CONDUIT & CABLE CO. 


Manufacturers celebrated National Weather- 
roof, Bare, Transmission and Trolley Wire, 
zead Sheathed Paper Insulated Telephone, 
Telegraph and Power Cables. 


Temporary offices with Oakland Traction 
Consolidated, 708 SAN PABLO AVE., OAK- 
LAND. ©. H. PENNOYER, Pa ifie Coast Mgr. 


OHMEN GAS ENGINE CO. 
Now located at 
Fifteenth and Utah Streets 
SAN FRANCISCO 











Linemen’s Tools 


Send 2c stamp for Catalogue. 


MATHIAS KLEIN & SONS 


95 West Van Buren Street, Chicago 
A. LEITZ & COMPANY 
SURVEYING INSTRUMENTS 
Temporarily at 918 Broapway, OAKLAND 












THE JOHN BARRETT CO.,. 
408-410 Morrison Street, Portland, Oregon, 
can supply ~ 
Tile Flooring, Mantels, Electroliers, Incandes- 
cent Gas Lamps and Electrical Supplies. 


~~ The Paraffine Paint Co. 


Oakland Office, Union Savings Bank Building 
San Francisco Office, 13°96 Post Street 


GILLESPIE’S IMPROVED INSULATOR PINS 
are in use in most of the electrical transmission 
plants in the United States 
Hardwood Planing Mill Co., San Jose, Cal. 


HEALD’S BUSINEss 
paliacieccettlnenteetven GMMR 6) ' Fh | 4) Oe 
(Consolidated with the Dixon College) 
Is open, day and evening, in the Bacon Block, 
Oakland; also at 1451 Franklin Street, 8S. F. 





T. P. ANDREWS 
KODAKS TO RENT 
SAN FRANCISCO 


G. E. Witt Co. 


of San Francisco 


Little Giant and Incandescent Oil Burners. 
Pump Governors. Manufacturer of Brass 
Goods, Machinery and Supplies. 


765 7TH STREET 
Phone Oakland 7660 








Brown - Spear= Sloane 
Company 


Temporary Offices 


HOTEL MAJESTIC 


Corner Sutter and Gough Streets 


SAN FRANCISCO 


Telephone West 1520 


1001 22d Avenue 
EAST OAKLAND 


Phone East 18 


Will remove shortly to 


MONADNOCK BUILDING, S. F. 





You Must Have CLEAN BOILERS to Produce CHEAP POWER ae 


Dearborn Drug and Chemical 


New York, 299 Broadway 


SAN FRANCISCO 


DEARBORN FEED WATER TREATMENT 
will keep the Boilers Clean and at Low Cost 


Works 
Chicago, Postal Telegraph Building 


OAKLAND — 








